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All energies are calculated for T = 298.15 K and 1 atm using SMD solvation for toluene. 
Compound

Relaxed scan experiments to locate initial guess for TS-4
The relaxed scan was performed using B3LYPD3/6-31+G(d) at T = 298.15 K and 1 atm, and with SMD solvation for toluene. 
S4
NBO analysis for conformers 22a and 22b Other selected donor-acceptor pairs C10-C9 (σ) C8-C9 (σ*) 9.04 C1-C10 (σ) C11-Me(equitorial) (σ*) 1.97 Conformer 22a with SMD toluene C 2.018000 -1.533000 -1.040000 C 0.771000 -1.996000 -1.115000 H 2.853000 -2.103000 -1.438000 H 0.546000 -2.953000 -1.577000 C -0.409000 -1.272000 -0.573000 C -0.249000 0.107000 -0.321000 C 2.325000 -0.249000 -0.305000 C 1.138000 0.755000 -0.483000 H 1.232000 1.142000 -1.508000 O 2.411000 -0.496000 1.119000 C 3.634000 0.368000 -0.810000 H 4.464000 -0.332000 -0.689000 H 3.559000 0.610000 -1.874000 H 3.865000 1.279000 -0.256000 C 1.358000 1.896000 0.418000 H 1.777000 3.654000 1.785000 C 1.588000 2.830000 1.140000 C -1.404000 0.945000 -0.193000 O -2.552000 0.625000 0.161000 O -1.164000 2.237000 -0.564000 C -2.207000 3.186000 -0.329000 H -3.091000 2.964000 -0.931000 H -1.793000 4.152000 -0.619000 H -2.489000 3.206000 0.727000 C 3.230000 -1.573000 1.543000 H 4.269000 -1.480000 1.198000 H 3.230000 -1.542000 2.634000 H 2.837000 -2.546000 1.223000 O -1.477000 -1.954000 -0.464000 K -3.672000 -1.586000 0.616000 *** 0 imaginary frequencies *** Sum of electronic and zero-point Energies= -1365. Transition structure TS-1 with SMD toluene C -2.091000 -0.209000 -1.953000 C -0.896000 0.295000 -2.255000 H -2.811000 -0.445000 -2.730000 H -0.592000 0.499000 -3.276000 C 0.082000 0.673000 -1.208000 C -0.000000 -0.029000 0.051000 C -2.511000 -0.384000 -0.505000 C -1.278000 -0.872000 0.328000 H -1.096000 -1.901000 -0.010000 O -2.857000 0.895000 0.063000 C -3.670000 -1.379000 -0.401000 H -4.494000 -1.083000 -1.054000 H -3.344000 -2.374000 -0.716000 H -4.037000 -1.437000 0.624000 C -1.680000 -0.960000 1.735000 H -2.425000 -1.158000 3.866000 C -2.086000 -1.068000 2.861000 C 0.846000 0.413000 1.164000 O 1.478000 1.467000 1.243000 O 0.942000 -0.513000 2.134000 C 1.644000 -0.149000 3.333000 H 2.701000 0.026000 3.126000 H 1.528000 -0.998000 4.004000 H 1.206000 0.746000 3.780000 C -3.921000 1.609000 -0.549000 H -4.880000 1.085000 -0.464000 H -3.998000 2.555000 -0.011000 H -3.722000 1.827000 -1.606000 O 0.980000 1.483000 -1.532000 K 2.632000 3.013000 -0.426000 C 1.450000 -1.554000 -0.650000 H 0.837000 -1.836000 -1.488000 H 2.229000 -0.825000 -0.789000 H 1.349000 -2.073000 0.287000 Cl 3.051000 -3.224000 -1.319000 Transition structure TS-3 with SMD toluene C 0.909000 -1.155000 2.075000 C 2.030000 -1.520000 1.449000 H 0.671000 -1.518000 3.069000 H 2.750000 -2.185000 1.916000 C -0.132000 -0.300000 1.459000 C 2.351000 -1.091000 0.041000 C 1.890000 -2.181000 -0.943000 H 2.504000 -3.072000 -0.798000 H 1.991000 -1.853000 -1.980000 H 0.852000 -2.457000 -0.770000 O 3.780000 -0.977000 0.020000 C 1.670000 0.289000 -0.248000 H 1.713000 0.462000 -1.326000 C 0.191000 0.336000 0.191000 C -0.566000 1.519000 -0.216000 O 0.082000 2.256000 -1.146000 C -0.606000 3.419000 -1.640000 H 0.074000 3.874000 -2.358000 H -0.819000 4.117000 -0.827000 H -1.540000 3.138000 -2.130000 C 2.414000 1.376000 0.407000 C 2.992000 2.279000 0.951000 H 3.509000 3.072000 1.437000 O -1.701000 1.830000 0.150000 C 4.392000 -0.640000 -1.220000 H 5.449000 -0.485000 -1.000000 H 4.305000 -1.445000 -1.959000 H 3.995000 0.288000 -1.647000 O -1.243000 -0.241000 2.025000 K -3.631000 0.243000 1.157000 C -1.314000 -1.017000 -0.952000 H -1.240000 -1.746000 -0.170000 H -1.916000 -0.144000 -0.857000 H -0.786000 -1.172000 -1.880000 Cl -3.364000 -2.019000 -1.601000 Transition structure TS-4 with SMD toluene C -1.078000 -0.834000 2.241000 C -2.343000 -0.689000 1.837000 H -0.830000 -1.289000 3.194000 H -3.177000 -1.028000 2.442000 C 0.060000 -0.283000 1.474000 C -2.701000 -0.013000 0.534000 C -2.878000 1.499000 0.763000 H -3.697000 1.667000 1.466000 H -3.105000 2.016000 -0.171000 H -1.970000 1.938000 1.178000 O -3.940000 -0.620000 0.149000 C -1.557000 -0.291000 -0.498000 H -1.742000 0.325000 -1.377000 C -0.188000 0.112000 0.087000 C 0.436000 1.343000 -0.373000 O -0.206000 1.916000 -1.424000 C 0.394000 3.103000 -1.972000 H -0.243000 3.391000 -2.807000 H 1.407000 2.900000 -2.324000 H 0.423000 3.902000 -1.228000 C -1.576000 -1.690000 -0.937000 C -1.583000 -2.828000 -1.325000 H -1.587000 -3.840000 -1.658000 O 1.469000 1.851000 0.070000 C -4.509000 -0.225000 -1.093000 H -4.772000 0.839000 -1.113000 H -3.857000 -0.453000 -1.943000 H -5.425000 -0.809000 -1.200000 O 1.163000 -0.176000 2.047000 K 3.551000 0.655000 1.185000 C 1.573000 -1.062000 -0.829000 H 1.788000 -0.251000 -1.499000 H 1.856000 -1.055000 0.200000 H 1.042000 -1.920000 -1.210000 Cl 3.778000 -1.847000 -1.215000 20 AX with SMD THF C 1.397000 -0.576000 -0.380000 C 1.581000 0.237000 2.073000 C 1.454000 1.611000 1.475000 C 0.970000 1.861000 0.257000 C 0.547000 0.707000 -0.655000 H 0.923000 0.123000 2.941000 H 1.758000 2.440000 2.109000 H 0.748000 0.992000 -1.692000 H 2.600000 0.076000 2.448000 C 0.791000 3.240000 -0.306000 H 1.067000 4.010000 0.418000 H 1.400000 3.374000 -1.207000 H -0.252000 3.402000 -0.601000 C -0.887000 0.447000 -0.517000 C -2.068000 0.216000 -0.364000 Si -3.850000 -0.193000 -0.090000 C -4.180000 -0.128000 1.761000 H -5.229000 -0.362000 1.974000 H -3.557000 -0.850000 2.297000 H -3.967000 0.867000 2.164000 C -4.902000 1.074000 -0.997000 H -4.700000 1.061000 -2.073000 H -5.967000 0.862000 -0.851000 H -4.707000 2.087000 -0.629000 C -4.156000 -1.922000 -0.764000 H -5.200000 -2.215000 -0.613000 H -3.944000 -1.970000 -1.837000 H -3.523000 -2.659000 -0.261000 C 0.966000 -1.762000 -1.255000 H 0.995000 -1.479000 -2.309000 H 1.624000 -2.618000 -1.100000 H -0.049000 -2.066000 -0.999000 C 2.852000 -0.248000 -0.754000 O 3.178000 0.407000 -1.715000 O 3.717000 -0.842000 0.078000 C 5.125000 -0.675000 -0.214000 H 5.648000 -1.214000 0.573000 H 5.361000 -1.101000 -1.190000 H 5.393000 0.382000 -0.196000 C 1.285000 -0.904000 1.119000 O 0.958000 -2.002000 1.514000 *** 0 imaginary frequencies *** Sum of electronic and zero-point Energies= -1099.980605 Sum of electronic and thermal Energies= -1099.956932 Sum of electronic and thermal Enthalpies= -1099.955988 Sum of electronic and thermal Free Energies= -1100.034400 S14 20 EQ with SMD THF C -0.802000 -0.889000 -0.593000 C -1.659000 0.145000 0.221000 C -3.459000 -1.676000 0.517000 C -2.371000 -2.662000 0.192000 C -1.170000 -2.344000 -0.295000 H -1.019000 -0.715000 -1.655000 H -3.660000 -1.671000 1.599000 H -4.402000 -1.953000 0.039000 H -2.617000 -3.707000 0.358000 C -1.278000 0.147000 1.719000 H -0.271000 0.546000 1.847000 H -1.968000 0.764000 2.295000 H -1.297000 -0.869000 2.115000 C 0.621000 -0.606000 -0.401000 C 1.790000 -0.340000 -0.218000 Si 3.565000 0.072000 0.088000 C 4.414000 -1.466000 0.761000 H 5.469000 -1.262000 0.973000 H 3.941000 -1.803000 1.688000 H 4.367000 -2.287000 0.039000 C 4.341000 0.612000 -1.536000 H 3.832000 1.493000 -1.940000 H 5.397000 0.868000 -1.391000 H 4.288000 -0.183000 -2.287000 C 3.620000 1.471000 1.344000 H 4.656000 1.747000 1.569000 H 3.109000 2.362000 0.964000 H 3.138000 1.179000 2.282000 C -3.141000 -0.253000 0.121000 O -4.001000 0.533000 -0.215000 C -0.146000 -3.386000 -0.653000 H 0.166000 -3.279000 -1.698000 H 0.757000 -3.281000 -0.045000 H -0.545000 -4.393000 -0.514000 C -1.505000 1.526000 -0.431000 O -1.353000 1.698000 -1.619000 O -1.577000 2.520000 0.459000 C -1.490000 3.863000 -0.070000 H -2.304000 4.048000 -0.772000 H -1.576000 4.520000 0.793000 H -0.530000 4.014000 -0.567000 *** 0 imaginary frequencies *** Sum of electronic and zero-point Energies= -1099. 20 EQ with SMD MeOH C -0.801000 -0.898000 -0.594000 C -1.658000 0.138000 0.218000 C -3.481000 -1.664000 0.459000 C -2.387000 -2.657000 0.181000 C -1.172000 -2.349000 -0.279000 H -1.024000 -0.738000 -1.657000 H -3.728000 -1.659000 1.531000 H -4.406000 -1.932000 -0.061000 H -2.640000 -3.698000 0.362000 C -1.299000 0.128000 1.721000 H -0.292000 0.524000 1.863000 H -1.997000 0.741000 2.292000 H -1.327000 -0.891000 2.109000 C 0.621000 -0.609000 -0.408000 C 1.789000 -0.337000 -0.229000 Si 3.566000 0.074000 0.082000 C 4.405000 -1.467000 0.757000 H 5.460000 -1.266000 0.972000 H 3.928000 -1.801000 1.684000 H 4.358000 -2.289000 0.035000 C 4.343000 0.609000 -1.543000 H 3.838000 1.492000 -1.947000 H 5.399000 0.862000 -1.395000 H 4.290000 -0.186000 -2.293000 C 3.616000 1.474000 1.334000 H 4.652000 1.747000 1.562000 H 3.108000 2.365000 0.952000 H 3.131000 1.184000 2.272000 C -3.137000 -0.246000 0.090000 O -3.983000 0.561000 -0.253000 C -0.137000 -3.395000 -0.584000 H 0.210000 -3.309000 -1.620000 H 0.746000 -3.277000 0.053000 H -0.539000 -4.400000 -0.437000 C -1.488000 1.525000 -0.413000 O -1.304000 1.708000 -1.600000 O -1.592000 2.510000 0.474000 C -1.491000 3.864000 -0.037000 H -2.280000 4.047000 -0.767000 H -1.615000 4.507000 0.831000 H -0.511000 4.019000 -0.492000 
